A 61-year-old male initially presented with fever of unknown origin. He had extensive work-up over two years including an infectious diseases panel, autoimmune studies, and Rheumatology and Hematology evaluations. The patient was initially diagnosed with Adult Still's disease and underwent an outpatient right nodal fine-needle aspiration that was indeterminate. After continued failure of treatment for Adult Still's disease, the patient had surgical resection of a right axillary lymph node that yielded the diagnosis of diffuse large B-cell lymphoma. Further work-up revealed Epstein-Barr virus positivity, the possible trigger behind his mutation for diffuse large B-cell lymphoma and its uncommon presentation. The patient met criteria for central nervous system prophylaxis and received multiple administrations throughout his therapy. He ultimately expired following recurrence of his disease at its initial site but without central nervous system involvement. We report an uncommon presentation of a patient with diffuse large B-cell lymphoma. This lymphoma can have numerous, vague presentations requiring a broad differential diagnosis and may lead to multiple evaluations prior to an ultimate diagnosis. We will also discuss the need for central nervous system prophylaxis, how this patient is qualified for prophylaxis, and how central nervous system prophylaxis benefits, harms, or does not affect patients with diffuse large B-cell lymphoma.
Introduction
Non-Hodgkin's lymphomas (NHL) are a heterogeneous group of lymphoproli-ferative disorders originating in B-lymphocytes, T-lymphocytes, and natural killer cells. It is the seventh leading cause of new cancer cases. The causes of NHL are divided into four groups: immune suppression (primary or secondary), infectious agent (i.e. human immunodeficiency virus, Epstein-Barr virus, human herpes virus-8), toxin exposure (i.e. Agent Orange), and familial [1] .
Diffuse large B-cell lymphoma (DLBCL) is the most common type of NHL, accounting for approximately 30% of all cases [2] . The typical presentation is a rapidly enlarging symptomatic mass from lymph nodal enlargement usually in the neck, abdomen, or mediastinum (ex. primary mediastinal large B-cell lymphoma), but it can present anywhere in the body including bone marrow and gastrointestinal tract [3] . Systemic "B" symptoms (fever, weight loss ≥10% body weight over 6 months, and drenching night sweats) are observed in approximately 30% of patients [4] . Serum lactate dehydrogenase (LDH) is elevated in over one-half of patients. The diagnosis of DLBCL is best made from excisional tissue biopsy, most commonly a biopsy of a lymph node. Some patients do not present with overt lymphadenopathy and require the pathologic evaluation of another tissue such as pleural fluid or spleen for diagnosis [5] .
Of note, the patient in this case report did not present with lymphadenopathy or any palpable mass. His only complaints were intermittent high-grade fever, cough, and severe fatigue after exposure to insects.
Case Report
Mr. C. was a 61-year-old male who initially presented in 2014 with fever of unknown origin (FUO). His high-grade fever was intermittent and accompanied by cough and fatigue after remote "tick and chigger" bites. Past medical history included coronary artery disease, Barrett's esophagus, benign prostatic hypertrophy and osteoarthritis. Family history was remarkable for paternal lung cancer and maternal rheumatoid arthritis. He served in the Army and denied use of tobacco, alcohol or illicit drugs. The patient's full work-up for FUO included a chest x-ray, urinalysis, and blood cultures, all of which were negative. Additional hematologic studies including glycophosphatidylinositol (GPI) anchor markers and Coomb's test were negative. Anti-histone antibodies were weakly positive.
Infectious Disease (ID) was consulted for insect bites. Flow cytometry was initially completed as the patient had monocytosis, and this was non-specific. ID evaluated the patient, and no infectious etiology was found. The patient was in- team reviewed scans but were not convinced at that time that there was a tissue to biopsy that would be diagnostic. Hematology and Oncology was re-consulted for the patient for further evaluation. Flow cytometry, peripheral blood smear, and bone marrow biopsy were negative. Rheumatology evaluated the patient gave the diagnosis of Adult Still's disease (ASD); however, he did not show significant improvement while on prednisone therapy. The patient was sent for a second Rheumatology opinion and had a fine-needle aspiration (FNA) of a left axillary lymph node, which was non-diagnostic.
Over the course of a year, the patient had repeated lymph node FNA that were inconclusive and continued to be treated for ASD with steroids despite lack of clinical improvement. Therefore, the patient underwent surgical resection of a right axillary lymph node, which was diagnostic for diffuse large B-cell lymphoma (DLBCL). Bone marrow aspirate and biopsy of left posterior iliac crest were negative. Excisional biopsy of left axillary lymph node and right subcervical lymph node were also negative. Additional testing revealed Epstein-Barr virus positivity, the hypothesized mutation behind his DLBCL.
Following lymph node biopsy that was diagnostic for DLBCL, the patient became jaundiced with elevated total bilirubin and direct bilirubin, developed abdominal distention, continued to experience worsening fever and chest discomfort, and developed diffuse edema. The patient became hypoxic, requiring supplemental oxygen. He was hospitalized for further work-up. A repeat bone marrow biopsy was performed as well as a lumbar puncture (LP) for cerebrospinal fluid (CSF) evaluation. The patient also had an MRI performed and port placed.
The patient's repeat bone marrow biopsy and LP for CSF evaluation were both negative for involvement of DLBCL.
During his stay, the liver enzymes and bilirubin continued to worsen with clinical decompensation; he was started on the R-CHOP (rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisone) chemotherapy for treatment of DLBCL. Cyclophosphamide, doxorubicin, and vincristine were held due to the patient's hyperbilirubinemia, only rituximab and high-dose prednisone were used for the five day treatment cycle. The patient experienced tumorlysis syndrome with elevated uric acid and phosphorus. He was treated with IV fluid, rasburicase, and aluminum hydroxide suspension. During cycle 1 day 1, the patient experienced rigors and fever during the administration of rituximab when the rate was up to 150 mL/hr; the patient was given meperidine and promethazine, rituximab was resumed at a slower rate of 100 mL/hr until completed.
Within a few hours, the patient's fever abated and bilirubin started decreasing but uric acid level was >1 and phosphorus and potassium remained elevated, consistent with tumor lysis syndrome. The patient was given 9 mg of rasburicase and started on bicarbonate drip. He was observed for several days before discharging to home.
Following hospital discharge, the patient's care was transferred to an oncologist closer to the patient's home. The goal of treatment was curative, and R-CHOP and prophylactic intrathecal treatment were recommended to the accepting oncologist. Although the patient was high risk for central nervous system (CNS) involvement despite negative CSF studies and normal MRI, the patient received four cycles of prophylactic intracranial chemotherapy. He went into remission for several months following 8 total cycles of R-CHOP until reactivation of his DLBCL at its initial site with no CNS involvement. It did not respond to one cycle of RICE (rituximab, ifosphamide, carboplatinum, etoposide) and the patient expired shortly after.
Discussion
Diffuse large B-cell lymphoma (DLBCL), the most common form of Non-Hodgkin's lymphoma (NHL), can have multiple presentations. The purpose of this case report is to make the medical community aware of the odd presentations associated with DLBCL. The most common presentation is persistent fever with lymphadenopathy, but the patient in this case report did not have lymphadenopathy and only had a persistent fever, which made his diagnosis challenging.
This patient also had many negative tissue samples from bone marrow biopsy and lymph node fine needle aspiration (FNA). An excisional lymph node biopsy is recommended to establish the diagnosis of NHL since classification is determined from its immunophenotype and morphology. FNA alone is not acceptable as the diagnostic tool for NHL [6] . This may explain why our patient's diagnosis was missed initially by FNA, which delayed his treatment. In addition, patients with infectious causes of NHL can present atypically [7] . Our patient was positive for Epstein-Barr virus, the likely mutation associated with his DL-BCL [7] .
Another objective of this case report is to discuss the decision for intrathecal central nervous system (CNS) prophylaxis in patients with NHL. Relapse to the CNS in patients with aggressive NHL is a serious complication with poor prognosis. Its prevalence is 4% to 30%, depending on the histology and stage of the lymphoma [8] .
In the subset of aggressive NHL represented by diffuse large B-cell lymphoma (DLBCL), there is no clear consensus as to which patients benefit from CNS prophylaxis [9] . The rate of relapse to the CNS in patients with DLBCL is reported to be 4% to 27% [10] . Based on multiple retrospective studies, criteria for those with DLBCL that should receive CNS prophylaxis were developed based on risk factors. Risk factors for CNS relapse in DLBCL include the site of lymphoma involvement (i.e., bone marrow, testicular, or paranasal sinus involvement), clinical parameters (i.e., age), and labs (i.e., lactate dehydrogenase (LDH)) [11] .
The patient in this case study was determined to be high risk for CNS involvement due to his age >60 years, elevated LDH >10,000 U/L, stage III disease, and involvement of the liver and spleen. The patient's MRI of the brain was negative without enhancing or suspicious lesions. According to the International Prognostic Index, the patient in this case report had a score of 4 on initial diagnosis for DLBCL and was determined to be high risk for CNS involvement and therefore qualified for CNS prophylaxis (Table 1 ) [12] .
Per the Prognostic Model to Assess the Risk of CNS Disease from National
Comprehensive Cancer Network (NCCN), the patient in this case report had a score was 5 on initial diagnosis and was therefore high risk for CNS involvement and qualified for prophylactic intracranial chemotherapy, which the patient received (Table 2) This may have been secondary to receiving intracranial prophylaxis or due to DLBCL having lower risk of CNS involvement than other NHLs [10] . The patient underwent prophylactic intracranial chemotherapy but had recurrence of his lymphoma in his liver and spleen (Figure 1) , as well as the lymph nodes of his mediastinum (Figure 2 ), retroperitoneum (Figure 3) , and porta hepatic lymph nodes. CT of the head at the time of the recurrence was negative suggesting no CNS involvement.
Conclusion
Diffuse large B-cell lymphoma (DLBCL) can have different presentations, which may lead to extensive medical and surgical evaluations with delayed diagnosis and treatment. There are new categories of DLBCL, defined by extra-nodal primary sites and the association with viruses such as Epstein-Barr virus (EBV) or human herpes virus-8 (HHV-8). There was concern that the patient in this case report may have had an EBV triggered mutation for DLBCL, which may have caused this patient to have an unusual presentation. The patient also met criteria for CNS prophylaxis, which he received. Because the patient expired, the efficacy of the intrathecal chemoprophylaxis can only be inferred: although the patient's disease recurred and was ultimately fatal, it was not detected in CNS.
